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ing a novel structure and a photosensitive resin composition
including the same. The photosensﬂwe resin composition
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based resin according to the exemplary embodiment of the
present application may be applied to various photosensitive
materials, and particularly, may be preferably applied when a
color filter pattern for LCD 1s manufactured.
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FLUORINE-BASED RESINS AND
PHOTOSENSITIVE RESIN COMPOSITION
COMPRISING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a 35 U.S.C. §371 National Phase Entry
Application from PCT/KR2012/004308, filed May 31, 2012,
and designating the Umted States, which claims priority
under 35 U.S.C. §119 to Korean Patent Application No.
10-2011-00777677 filed Aug. 4, 2011, which 1s incorporated

herein 1n 1ts entirety.

TECHNICAL FIELD

This application claims priority from Korean Patent Appli-
cation No. 10-2011-0077767 filed on Aug. 4, 2011, 1n the
KIPO, the disclosure of which 1s incorporated herein by ret-
erence 1n 1ts entirety.

The present application relates to a fluorine-based resin
having a novel structure, a photosensitive resin composition
including the same, a photosensitive material manufactured
by using the same, and an electronic device manufactured by
using the same.

BACKGROUND ART

A photosensitive resin composition may be applied on a
substrate to form a paint film and used to form a pattern by
subjecting a specific portion of the paint film to exposure by
light 1rradiation using a photomask and the like and then
subjecting a non-exposure portion to a development treat-
ment to remove the non-exposure portion. This photosensi-
tive resin composition has been used for a photocurable 1nk,
a photosensitive printing plate, various photoresists, a color
filter photoresist for a LCD, a photoresist for a resin black
matrix, a transparent photosensitive material or the like since
the photosensitive resin composition may be polymerized
and cured by light irradiation.

The photosensitive resin composition usually includes an
alkal1 soluble resin, a polymerizable compound including an
cthylenically unsaturated bond, a photopolymerization initia-
tor and a solvent.

In the photosensitive resin composition, an alkali soluble
resin allows the photosensitive resin composition to have
adhesive strength with a substrate and thus a coating may be
formed, 1s dissolved in an alkali liquid developer to allow a
fine pattern to be formed, and simultaneously serves to pre-
vent an obtained pattern from being broken during a post-
treatment process by imparting strength to the pattern. Fur-
ther, the alkal1 soluble resin has great efiects even on heat
resistance and chemical resistance.

In general, the photosensitive resin composition 1s formed
as a coating film having a thickness of 3 um or more and most
of the coating film needs to be developed, and thus the pho-
tosensitive resin composition needs to be dissolved 1n a large
amount 1n a liquid developer within a short time period. In
addition, when development 1s not clearly performed, various
display defects such as direct spots due to residues and align-
ment defects of liquid crystals may occur. Therefore, the
photosensitive resin composition needs to have excellent
developability. Moreover, when a photosensitive resin coms-
position 1s applied on a glass substrate with a large surface
area, 1t 1s difficult for the substrate to be subjected to full-
surface exposure, and thus the substrate 1s subjected to expo-
sure 1n multiple sequences. Thus, when the photosensitive
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resin composition has low sensitivity, the time needed for the
exposure process becomes longer, resulting in a drop in pro-
ductivity, and thus high sensitivity 1s required.

Moreover, even 1n a high temperature process at 200° C. or
higher, excellent thermal stability for maintaining the shape
and thickness, high compress strength suflicient to resist
against external pressure and excellent chemical resistance
are required. In addition, excellent stability with time may
stably exhibit characteristics which are constantly required
without any changes even under long-term storage condi-
tions, and thus excellent stability with time 1s required. How-
ever, a photosensitive resin composition that meets all the
standards in terms of heat resistance, chemical resistance,
developability, sensitivity and stability with time has not been
yet developed.

Furthermore, 1n a process of using the above-described
photosensitive resin composition, in order to improve a yield
per unit time of the process, exposure time and development
time are reduced. Thus, there 1s a need for improving sensi-
tivity and developability, compared to photosensitive resin
compositions that are known 1n the art.

A method of using a photoactive compounds with high
sensitivity or increasing the amount of the photoactive com-
pound has been used to increase sensitivity of a photosensi-
tive resin composition. However, the photoactive compounds
with high sensitivity has a relatively expensive problem. In
addition, when the amount of the photoactive compound 1s
increased, a lot of sublimate foreign bodies occurred 1n the
process of post baking may contaminate the oven or contami-
nate the components such as liquid crystal 1in the LCD panel.

Recently, a method of photocrosslinking an alkali-soluble
resin and an ethylemically unsaturated compound has been
made 1n an effort to mtroduce a photopolymerizable func-
tional group to a side chain of an alkali-soluble resin used 1n
a photosensitive resin composition.

However, even though photosensitivity and a ratio of the
photopolymerizable reactive group introduced into the alkali-
soluble resin are 1n a positive relationship, since the photo-
polymerizable reactive group 1s introduced 1nto an acid group
portion of the alkali-soluble resin, 11 the ratio of the photopo-
lymerizable reactive group in the alkali-soluble resin 1is
increased, the ratio of the remaining acid group 1s relatively
reduced to reduce developability.

Meanwhile, a contact angle of a known photosensitive
resin composition 1s controlled by a kind and an amount of
surfactant. However, there are many cases where the contact
angle 1s not controlled by the surfactant due to a limitation of
raw material of the photosensitive resin composition. This 1s
because the surfactant 1s partially removed during a manufac-
turing process of a color filter.

Accordingly, there 1s a demand for developing the photo-
sensitive resin composition increasing the contact angle while
the surfactant 1s not removed during the manufacturing pro-
cess of the color filter 1n the art.

DISCLOSURE

Technical Problem

An object of the present application 1s to provide a photo-
sensitive resin composition that has excellent photosensitiv-
ity and developability and can solve a problem of a water stain
due to a high contact angle thereot, a photosensitive material
manufactured by using the same, and an electronic device
manufactured by using the same.

Technical Solution

An exemplary embodiment of the present application pro-
vides a fluorine-based resin comprising: 1) a repeating unit
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represented by the following Formula 1, 2) a repeating unit
represented by the following Formula 2, 3) a repeating unit
represented by the following Formula 3, and 4) one or more
kinds of repeating units represented by the following Formula
4, Formula 5 and Formula 6.

|[Formula 1]
|Formula 2]
|Formula 3]
|Formula 4]
- R8 :
R9
“d
R10
|Formula 5|
O N O
R11
|[Formula 6]
] R13
R12
J
O
|
R14

In Formula 1 to Formula 6,

R1,R2,R3,R4,R6,R7,R8, R9, R12 and R13 are the same
as or different from each other, and each independently
hydrogen or a C,-C; alkyl group,

R5 1s a C,-C, 4 alkyl group,

R10 1s a phenyl group, a phenyl group substituted by halo-
gen, or a phenyl group substituted by a C, -C, alkyl group,

R11 1s a phenyl group, a phenyl group substituted by halo-
gen, or a phenyl group substituted by a C, -C, alkyl group,

R14 1s a C,-C alkyl group substituted by a phenyl group,
a phenyl group substituted by a C,-C, alkyl group, a phenyl
group substituted by a C,-C, alkoxy group, or a C,-Cy
alkoxymethyl group, and

a, b, c,d, e and f are a mole mixing ratio,a1s 5to 30, b 1s 5
to 30, c1s 10 to 60, d 1s 0 to 20, e 1s 0 to 20, and 1 1s O to 70.

Another exemplary embodiment of the present application
provides a photosensitive resin composition comprising: a
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binder resin including the tfluorine-based resin, a polymeriz-
able compound 1ncluding an ethylenically unsaturated bond,
a photoactive compound, and a solvent.

Yet another exemplary embodiment of the present applica-
tion provides a photosensitive material manufactured by
using the photosensitive resin composition.

Still another exemplary embodiment of the present appli-
cation provides a method of manufacturing a photosensitive
material, comprising: applying the photosensitive resin com-
position on a substrate; and exposing and developing the
applied photosensitive resin composition.

Still yet another exemplary embodiment of the present
application provides an electronic device manufactured by
using the photosensitive resin composition.

Advantageous Effects

A photosensitive resin composition comprising a fluorine-
based resin according to an exemplary embodiment of the
present application has excellent photosensitivity and devel-
opability and can increase a contact angle of a coating film to
prevent a water stain. Accordingly, the photosensitive resin
composition comprising the fluorine-based resin according to
the exemplary embodiment of the present application may be
applied to various photosensitive materials, and particularly,
may be preferably applied when a color filter pattern for an
LCD 1s manufactured.

MODE FOR APPLICATION

Hereinatter, the present application will be described 1n
more detail.

A fluorine-based resin according to an exemplary embodi-
ment of the present application comprises 1) a repeating unit
represented by Formula 1; 2) a repeating unit represented by
Formula 2; 3) a repeating unit represented by Formula 3; and
4) one or more kinds of repeating units represented by For-
mula 4, Formula 5 and Formula 6.

In the fluorine-based resin according to the exemplary
embodiment of the present application, substituent groups of
Formula 1 to Formula 6 will be described in more detail
below.

An alkyl group may be a straight chain or a branched chain,
and specific examples thereof include a methyl group, an
cthyl group, a propyl group, an 1sopropyl group, a butyl
group, a t-butyl group and the like, but are not limited thereto.

A halogen group may be fluorine, chlorine, bromine or
1odine.

The alkoxy group may be a straight chain, a branched chain
or a cycle chain, and a substituted or unsubstituted matter.
Examples of the alkoxy group may include a methoxy group,
an ethoxy group, a n-propyloxy group, an 1so-propyloxy
group, a n-butyloxy group, a cyclopentyloxy group and the
like, but are not limited thereto.

In the present specification,

means a connection portion between the repeating units.
a, b, c,d, eand I are a mole mixing ratio, a1s Sto 30, b 1s 5
to 30, c1s 10 to 60, d 1s 0 to 20, e 1s 0 to 20, and 1 1s O to 70.
The fluorine-based resin according to the exemplary
embodiment of the present application may comprise a
repeating unit represented by any one of the following For-
mula 7 to Formula 13.



US 9,274,423 B2

|[Formula 7]
R3 R1
R13 R6 R2
- - R4
R12 R3 R7
R9 )
b
S e d 0
O
O R10 O 0 O
O O N O HO \
R5 Cr3
R14 R11 -
3
|Formula §] |Formula 9]
R3 R1 R3 R1
R8 R R7 R4 R R13. R8 R R7 R4 R
RO b - RI2 / ] [\ RO b ;
I c J l c
2 e d 0 O ’ d O 0
R10 O o O R10 O 0 O
0% N7 Yo HO \ o Y HO \
| RS CF; | RS CF;
R11 FC R14 F3C
|Formula 10] |Formula 11]
R3 R1 R 3 R1
R13 R6 R2 R6 R2
R12 R7 R4 RE g R7 R
C b ’ C b ’
f e d
O O O O
O O R10 O
0 07N\ X HO Q O 1O & O
R14 R11
F3C FsC
|Formula 12] |Formula 13]
R3 R1 R R1
R6 R4 R2 _ R13. R6 R4 R2
R7 R12 / R7
[
b “ \. 5 a
[ C 'f Z
0O O 0 O
X )\ °Q 2 7 ° 9 O:
O N 0 HO \ O HO \
| RS ——CF; I‘{M RS CF;
R11 F,C F,C
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In Formula 7 to Formula 13, R1 to R14, and a to 1 are the
same as definitions of Formula 1 to Formula 6.

The fluorine-based resin according to the exemplary
embodiment of the present application may comprise a
repeating unit represented by the following Formula 14, but
the repeating unit 1s not limited thereto.

X

o N
)\
AN

In Formula 14, ato { are the same as definitions of Formula
1 to Formula 6.

An acid value of the fluorine-based resin may be preferably
about 30 to 300 KOH mg/g and more preferably about 50 to

150 KOH mg/g. In the case where the acid value 1s 30 KOH
mg/g or more, developing may be well performed to obtain a
clean pattern, and 1n the case where the acid value 1s 300 KOH
mg/g or less, a washing property may be excessively
improved to prevent a problem of removal of the pattern.

A weight average molecular weight of the fluorine-based
resin 1s 1n the range of preterably 5,000 to 30,000 and more
preferably 5,000 to 15,000. In the case where the weight
average molecular weight of the binder resin 1s 5,000 or more,
heat resistance and chemical resistance are good, and 1n the
case where the weight average molecular weight 1s 30,000 or
less, solubility to the developing solution may be reduced to
hinder developing or excessively increase viscosity of the
solution, thus preventing a problem of hindering uniform
coating.

Further, the photosensitive resin composition according to
the exemplary embodiment of the present application com-
prises a binder resin including the fluorine-based resin, a
polymerizable compound including an ethylenically unsatur-
ated bond, a photoactive compound and a solvent.

In the photosensitive resin composition according to the
exemplary embodiment of the present application, the con-
tent of the binder resin may be 1 to 20 wt % based on the total
weight of the photosensitive resin composition, but 1s not
limited thereto. If the content of the binder resin 1s 1 wt % or
more, there 1s an etlect that patterning using the alkali aque-
ous solution 1s well performed, and 1t 1s possible to prevent a
problem that it 1s difficult to form the pattern because solu-
bility to the developing solution 1s not well exhibited, and 1t
the content of the binder resin 1s 20 wt % or less, there are
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8

clfects that it 1s possible to prevent removal of the pattern
during the developing process and prevent occurrence of a
problem that 1t 1s difficult to perform coating due to exces-
stvely high viscosity of the entire solution.

The photosensitive resin composition according to the
exemplary embodiment of the present application may

|Formula 14]

O O
O
>7CF3
F;C

include a crosslinking compound, and specifically, a
crosslinking compound including an ethylenically unsatur-
ated group may be used. To be more specific, a crosslinking
compound including two or more unsaturated acryl groups or

a crosslinking compound including three or more unsaturated
acryl groups may be used. Specific examples thereof include
a compound obtained by esterifying polyhydric alcohols of
cthyleneglycol  di(metha)acrylate,  polyethyleneglycol
di(metha)acrylate having the number of ethylene groups of 2
to 14, trimethylolpropane di(metha)acrylate, trimethylolpro-
pane tri{metha)acrylate, pentaerythritol tri{metha)acrylate,
pentaerythritol tetra(metha)acrylate, 2-trisacryloyloxymeth-
ylethyl phthalate, propyleneglycol diimetha)acrylate having
the number of propylene groups of 2 to 14, dipentaerythritol
penta(inetha)acrylate, dipentaerythritol hexa(metha)acrylate
and a mixture of acidic modified matter of dipentaerythritol
penta(imetha)acrylate and dipentaerythritol hexa(metha)
acrylate by a,p-unsaturated carboxylic acid; a compound
obtained by adding (metha)acrylic acid to a compound
including a glycidyl group such as a trimethylolpropane trig-
lycidylether acrylate addition material and a bisphenol A
diglycidylether acrylate addition material; ester compounds
of the compound having a hydroxy group or an ethylenically
unsaturated bond and polyvalent carboxylic acid, such as
diester phthalates of p-hydroxyethyl(metha)acrylate and
toluene diisocyanate addition materials of 3-hydroxyethyl
(metha)acrylate, or addition materials with polyisocyanate,
where examples of the compound having the ethylenically
unsaturated bond include one or more kinds selected from the
group consisting of allyl glycidyl ether, glycidyl(metha)acry-
late, 3,4-epoxycyclohexylmethyl(metha)acrylate, glycidyl
S-norbornene-2-methyl-2-carboxylate (endo and exo mix-
tures), 1,2-epoxy-5-hexene, and 1,2-epoxy-9-decene; alky-
lester(metha)acrylate selected from the group consisting of
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methyl(metha)acrylate, ethyl(metha)acrylate, butyl(metha)
acrylate and 2-ethylhexyl(metha)acrylate, but are not limited
thereto and compounds that are known 1n the art may be used.

The content of the polymerizable compound including the
cthylenically unsaturated bond 1s preferably 1 to 30 wt %
based on the total weight of the photosensitive resin compo-
sition, but 1s not limited thereto. Ifthe content 1s wt % or more,
preferably, a crosslinking reaction 1s performed by light, and
photosensitivity or strength of a coating film 1s not reduced,
and 11 the content 1s 30 wt % or less, solubility to alkali may
be reduced to prevent a problem of hindering pattern forma-
tion and a problem that an adhesive property of a photosen-
sitive resin layer becomes excessive to make strength of the
film 1nsuilicient.

In the photosensitive resin composition according to the
exemplary embodiment of the present application, the pho-
toactive compound 1s a material generating radicals by light
to trigger cross-linking and specifically, a photoactive com-
pound may be selected from the group consisting of a triaz-

ine-based compound, a biimidazole-based compound, an
acetophenone-based compound, an O-acyloxime-based com-
pound, a benzophenone-based compound, a thioxantone-
based compound, a phosphine oxide-based compound and a
coumarine-based compound. More specific examples of the
photoactive compound include a triazine-based compound
selected from the group consisting of 2,4-trichloromethyl-(4'-
methoxyphenyl)-6-triazine, 2,4-trichloromethyl-(4'-meth-
oxystyryl)-6-triazine,  2,4-trichloromethyl-(perfluonyl)-6-
triazine, 2,4-trichloromethyl-(3',4'-dimethoxyphenyl)-6-
triazine, 3-{4-[2,4-bis(trichloromethyl)-s-triazine-6-yl]
phenylthio } propanic acid, 2,4-trichloromethyl-(4'-
cthylbiphenyl)-6-trnazine and  2,4-trichloromethyl-(4'-
methylbiphenyl)-6-triazine; a  bumidazole compound
selected from the group consisting of 2,2'-bi1s(2-chlorophe-
nyl)-4,4'.5,5" -tetraphenyl bumidazole and 2,2'-bi1s(2,3-
dichlorophenyl)-4,4',5,5'-tetraphenylbiimidazole; an
acetophenone-based compound selected from the group con-
sisting of 2-hydroxy-2-methyl-1-phenylpropane-1-on, 1-(4-
1sopropylphenyl)-2-hydroxy-2-methylpropane-1-on, 4-(2-
hydroxyethoxy)-phenyl(2-hydroxy)propyl ketone,
1-hydroxycyclohexyl phenyl ketone, 2,2-dimethoxy-2-phe-
nylacetophenone, 2-methyl-(4-methylthiophenyl)-2-mor-
pholino-1-propane-1-on (Irgacure-907) and 2-benzyl-2-dim-
cthylamino-1-(4-morpholinophenyl)-butane-1-on (Irgacure-
369); an O-acyloxime-based compound such as Irgacure
OXE 01 and Irgacure OXE 02 manufactured by BASF Co.,
Ltd. and N-1919, NCI-831 and NCI-930 manufactured by
ADEKA Co., Ltd.; a benzophenone-based compound such as
4.4'-bis(dimethylamino)benzophenone and 4,4'-bis(diethy-
lamino)benzophenone; a thioxantone-based compound
selected from the group consisting of 2,4-diethyl thioxantone,
2-chloro thioxantone, 1sopropyl thioxantone and diisopropyl
thioxantone; a phosphine oxide-based compound selected
from the group consisting of 2,4,6-trimethylbenzoyl diphe-
nylphosphine oxide, bis(2,6-dimethoxybenzoyl)-2,4,4-trim-
cthylpentyl phosphine oxide and bis(2,6-dichlorobenzoyl)
propyl phosphine oxide; a coumarine-based compound
selected from the group consisting of 3,3'-carbonylvinyl-7-
(diethylamino)coumarine, 3-(2-benzothiazolyl)-7-(diethy-
lamino)coumarine, 3-benzoyl-7-(diethylamino)coumarine,
3-benzoyl-7-methoxy-coumarine and 10,10'-carbonylbis|1,
1,7, 7-tetramethyl-2,3,6,7-tetrahydro-1H,5H,11H-CI]-ben-
zopyrano[6,7,8-11]-quinolizine-11-on.

The content of the photoactive compound 1s preterably 0.1
to 5 wt % based on the total weight of the photosensitive resin
composition, but 1s not limited thereto. If the content 1s 0.1 wt
% or more, suilicient sensitivity may be provided, and 11 the
content 1s 5 wt % or less, a problem that UV rays do not reach
to the bottom due to excessively high UV absorption may be
prevented.
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In the photosensitive resin composition according to the
exemplary embodiment of the present application, preferable
examples of the solvent include one or more kinds selected
from the group consisting of acetone, methyl ethyl ketone,

methyl 1sobutyl ketone, methylcellosolve, ethylcellosolve,
tetrahydrofuran, 1,4-dioxane, ethyleneglycol dimethyl ether,
cthyleneglycol diethyl ether, propyleneglycol dimethyl ether,
propyleneglycol diethylether, diethyleneglycol dimethyl-
cther, diethyleneglycol diethylether, diethyleneglycol methyl
cthyl ether, chloroform, methylene chloride, 1,2-dichloroet-
hane, 1,1,1-trichloroethane, 1,1,2-trichloroethane, 1.1,2-
trichloroethene, hexane, heptane, octane, cyclohexane, ben-
zene, toluene, xylene, methanol, ethanol, 1sopropanol,
propanol, butanol, t-butanol, 2-ethoxy propanol, 2-methoxy
propanol, 3-methoxy butanol, cyclohexanone, cyclopen-
tanone, propyleneglycol methyl ether acetate, propelenglycol
cthyl ether acetate, 3-methoxybutyl acetate, ethyl 3-ethoxy
propionate, ethyl cellosolveacetate, methyl cellosolveac-
ctate, and butyl acetate, dipropyleneglycol monomethyl ether
and the like, but are not limited thereto, and a solvent known
in the art may be used.

The content of the solvent 1s preferably 40 to 95 wt % based
on the total weight of the photosensitive resin composition,
but 1s not limited thereto.

The photosensitive resin composition according to the
exemplary embodiment of the present application may fur-
ther include a surfactant 1in addition to the aforementioned

constituent components, 1f necessary.

Examples of the surfactant may include ROSMH, MCF
350SF, F-4773, F-488, F-552 (herematter, DIC Co., Ltd.) and
the like, but are not limited thereto.

The surfactant may be included 1n the content of 0.01 to 5
wt Y.

The photosensitive resin composition according to the
exemplary embodiment of the present application 1s a trans-
parent photosensitive resin composition, and may iclude 1 to
20wt % of the binder resin including the fluorine-based resin,
1 to 30 wt % of the polymerizable compound including an
cthylenically unsaturated bond, 0.1 to 5 wt % of the photoac-
tive compound, 0.01 to 5 wt % of the surfactant and 40 to 95
wt % of the solvent.

The photosensitive resin composition according to the
exemplary embodiment of the present application may fur-
ther include a colorant.

In the photosensitive resin composition according to the
exemplary embodiment of the present application, one or
more kinds of pigments or dyes or mixtures thereof may be
used as the colorant. Specifically, metal oxides such as carbon
black, graphite, and titantum black may be used as a black

pigment. Examples of the carbon black include Cisto
SHIISAF-HS, Cisto KH, Cisto 3HHAF-HS, Cisto NH, Cisto

3M, Cisto 300HAF- LS Cisto 116HMMAF- HS, Cisto
116MAF, Cisto FMFEF-HS, Cisto SOFEF, Cisto VGPE,
Cisto SVHSRF-HS, and Cisto SSRF (Donghae Carbon Co.,

Ltd.); Diagram black I1, Diagram black N339, Dlagramblack
SE, Diagram black E, Dlagram LH, Dlagram EA, Diagram

SE, Diagram N550M, Diagram M, Dlagram E, Diagram G,
Dlagram R, Dlagram N760M, Dlagram LR, #2700, #2600,

#2400, #2350, #2300, #2200, #1000, #980, #900, MCFSS
#52, #50, #473 #45, #45L3 #25, #CFQ,, #953 #3030,, #30505
MA7, MA77, MAS, MA11, MA100, MA40, OIL7B, OIL9B,
OIL11B, OIL30B, and OIL31B (Mitsubishi Chemical Co.,
Ltd.); PRINTEX-U, PRINTEX-V, PRINTEX-140U,
PRINTEX-140V, PRINTEX-95, PRINTEX-83, PRINTEX-
75, PRINTEX-55, PRINTEX-45, PRINTEX-300,
PRINTEX-35, PRINTEX-25, PRINTEX-200, PRINTEX-
40, PRINTEX-30, PRINTEX-3, PRINTEX-A, SPECIAL
BLACK-5350, SPECIAL BLACK-350, SPECIAL BLACK-
250, SPECIAL BLACK-100, and LAMP BLACK-101 (De-
gussa Co., Ltd.); RAVEN-1100ULTRA, RAVEN-1080UL-
TRA, RAVEN-1060ULTRA, RAVEN-1040, RAVEN-1035,
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RAVEN-1020, RAVEN-1000, RAVEN-890F, RAVEN-890,
RAVEN-880ULTRA, RAVEN-860ULTRA, RAVEN-830,
RAVEN-820, RAVEN-790ULTRA, RAVEN-780ULTRA,
RAVEN-760ULTRA, RAVEN-520, RAVEN-500, RAVEN-
460, RAVEN-430, RAVEN-430ULTRA, RAVEN-420,
RAVEN-410, RAVEN-2500ULTRA, RAVEN-2000,
RAVEN-1500, RAVEN-1235, RAVEN-1250, RAVEN-
1200, RAVEN-1190ULTRA, and RAVEN-1170 (Columbia
Carbon Co., Ltd.), mixtures thereof or the like. Further,
examples of the colorant exhibiting a color include carmine
6B (C.I. 12490), phthalocyamine green (C.1. 74260), phtha-
locyanine blue (C.1. 74160), perylene black (BASF K0084.
KO0086), cyanine black, linol yellow (C.1. 21090), linol yellow
GRO (C.1. 21090), benzidine yellow 4T-564D, victona pure
blue (C.1. 425935), C.I. PIGMENT RED 3, 23, 97, 108, 122,
139, 140, 141, 142, 143, 144, 149, 166, 168, 175, 177, 180,
185, 189, 190, 192, 202, 214, 215, 220, 221, 224, 230, 235,
242, 254, 255, 260, 262, 264, and 272; C.I. PIGMENT
GRZ'JN"/ 36, 58 CI PIGMENTbluelS 1 15:3,15:4,15:6,
16,22, 28, 36, 60 and 64; C.I. PIGMENT yellow 13, 14 35,
53, 83, 93, 95 110, 120, 138 139, 150, 151, 154, 175, 180,,
181,, 185,, 194, and 213; C.I. PIGMENTVIOLET 15,19, 23,
29, 32, 37 and the like, and 1n addition to this, a white pig-
ment, a fluorescent pigment or the like may be used. A mate-
rial in which zinc 1s used as the central metal other than
copper may be used as the phthalocyanine-based complex
compound used as the pigment.

In the photosensitive resin composition according to the
exemplary embodiment of the present application, the con-
tent of the colorant may be 1 to 20 wt % based on the total
weight of the photosensitive resin composition, but 1s not
limited thereto.

The photosensitive resin composition according to the
exemplary embodiment of the present application 1s a colored
photosensitive resin composition, and may include 1 to 20 wt
% of the binder resin including the fluorine-based resin, 1 to
30 wt % of the polymerizable compound including an ethyl-
enically unsaturated bond, 1 to 20 wt % of a colorant, 0.1 to 5
wt % of the photoactive compound, 0.01 to 5 wt % of the
surfactant and 40 to 95 wt % of the solvent.

The photosensitive resin composition according to the
exemplary embodiment of the present application may fur-
ther include one or two or more additives such as a curing
accelerator, a thermal polymerization imnhibitor, a dispersing
agent, an antioxidant, a UV absorbent, a leveling agent, a
photosensitizer, a plasticizer, an adhesion promoter, a filler or
a surfactant 1n addition to the aforementioned constituent
components, 11 necessary.

Examples of the curing accelerator may include one or
more kinds selected from the group consisting of 2-mercap-
tobenzoimidazole, 2-mercaptobenzothiazole, 2-mercapto-
benzoxazole, 2,5-dimercapto-1,3,4-thiadiazole, 2-mercapto-

u L.L

4,6-dimethylaminopyrydine, pentaerythritol tetrakis(3-
mercaptopropionate), pentaerythritol tris(3-
mercaptopropionate), pentaerythritol tetrakis(2-

mercaptoacetate), pentaerythritol tris(2-mercaptoacetate),
trimethylolpropane tris(2-mercaptoacetate), trimethylolpro-
pane tris(3-mercaptopropionate), trimethylolethane tris(2-
mercaptoacetate), and trimethylolethane tris(3-mercaptopro-
pionate), but are not limited thereto, and may include matters
that are known 1n the art.

Examples of the thermal polymerization inhibitor may
include one or more kinds selected from the group consisting
of p-anisole, hydroquinone, pyrocatechol, t-butyl catechol,
N-mitrosophenylhydroxyamine ammonium salts, N-nitros-
ophenylhydroxyamine aluminum salts and phenothiazine,
but are not limited thereto, and may include matters that are
known 1n the art.

In the photosensitive resin composition according to the
exemplary embodiment of the present application, a polymer
type, nonionic, anionic or cationic dispersing agent may be
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used as the dispersing agent. Non-limiting examples of the
dispersing agent may include polyalkyleneglycol and esters
thereol, polyoxyalkylene polyhydric alcohols, esteralkylene
oxide additions, alcoholalkylene oxide additions, ester sul-

fonate, sulfonates, ester carboxylates, carboxylates, alkyla-
mide alkylene oxide additions, alkylamine and the like, one
kind or a mixture of two or more kinds selected from the
examples may be used, but the examples are not limited
thereto.

Non-limiting examples of the antioxidant may include one
or more kinds selected from 2,2-thiobis(4-methyl-6-t-bu-
tylphenol) and 2,6-g,t-butylphenol, but are not limited
thereto.

Non-limiting examples of the UV absorbent may include
one or more kinds selected from 2-(3-t-butyl-5-methyl-2-
hydroxyphenyl)-5-chloro-benzotriazol and alkoxy ben-
zophenone, but are not limited thereto.

Non-limiting examples of the adhesion promoter may
include one or more kinds selected from vinyltrimethoxysi-
lane, wvinyltriethoxysilane, vinyl tris(2-methoxyetoxy)-si-
lane, n-(2-aminoethyl)-3-aminopropyltrimethoxysilane,
n-(2-aminoethyl)-3-aminopropyl methyl trimethoxysilane,
3-aminopropyltriethoxysilane, 3-glycidoxypropyltriethox-
ysilane, 3-glycidoxypropyl methyldiethoxysilane, 2-(3.,4-ep-
oxycyclohexyl)ethyltrimethoxysilane-, 3-chloropropyl
methyl dimethoxysilane, 3-chloropropyl trimethoxysilane,
3-methacryloxypropyltrimethoxysilane and 3-mercaptopro-
pyltrimethoxysilane.

All compounds that can be included 1n a known photosen-
sitive resin composition may be used as the leveling agent, the
photosensitizer, the plasticizer, the filler and the like.

In the case where other components are added to the pho-
tosensitive resin composition of the present application, 1t 1s
preferable that the additives be each included 1n the content of
0.01 to 5 wt %.

The photosensitive resin composition according to the
exemplary embodiment of the present application is used 1n a
roll coater, a curtain coater, a spin coater, a slot die coater, and
various printings, dipping and the like, and may be applied on
a support of metal, paper, glass, and plastic substrates.

In addition, the composition may be transferred on the
other support aiter being applied on the support such as a film,
or may be transferred on a blanket after being applied on a first
support and transierred on a second support again, but the
application method thereof 1s not particularly limited.

Examples of a light source for curing the photosensitive
resin composition of the present application include a mer-
cury vapor arc, a carbon arc, and a Xe arc emitting light
having a wavelength of 250 to 450 nm.

The photosensitive resin composition including the fluo-
rine-based resin according to the exemplary embodiment of
the present application has excellent photosensitivity and
developability and can increase a contact angle of a coating
f1lm to prevent a water stain. Accordingly, the photosensitive
resin composition mcluding the fluorine-based resin accord-
ing to the exemplary embodiment of the present application
may be applied to various photosensitive materials, and par-
ticularly, may be preferably applied when a color filter pattern
for LCD 1s manufactured.

In addition, the present application provides a photosensi-
tive material manufactured by using the photosensitive resin
composition. The photosensitive material includes the pho-
tosensitive resin composition.

The photosensitive resin composition according to the
exemplary embodiment of the present application 1s prefer-
ably used 1n a pigment dispersion type photosensitive mate-
rial for manufacturing a color filter, for example, a pigment
dispersion type photosensitive material for manufacturing a
TFT LCD color filter, a photosensitive material for forming a
black matrix, for example, a photosensitive material for form-
ing a black matrix of a TFT LCD or organic light emitting
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diode, a photosensitive material for forming an overcoat
layer, and a photosensitive material for a column spacer, and
may be used in manufacturing a photosensitive material for a
photocurable paint, photocurable ink, photocurable adhesive,
a printed board, and a printed circuit board, and other trans-
parent photosensitive materials and PDPs, and the purpose
thereot 1s not particularly limited.

The exemplary embodiment of the present application pro-
vides a method of manufacturing a photosensitive material,
comprising: applying the photosensitive resin composition
on a substrate; and exposing and developing the applied pho-
tosensitive resin composition.

In the method for manufacturing the photosensitive mate-
rial according to the exemplary embodiment of the present
application, the applying of the photosensitive resin compo-
sition on the substrate may be performed on the substrate by
using, for example, a method that 1s known 1n the art. To be
more specific, examples of the method for applying the pho-
tosensitive resin composition may include a spray method, a
roll coating method, a spin coating method, a bar coating
method, a slit coating method and the like, but are not limited
thereto.

In this case, the substrate may use metal, paper, glass,
plastic, silicon, polycarbonate, polyester, aromatic polya-
mide, polyamideimide, polyimide and the like, and these
substrates may be subjected to appropriate pretreatment such
as chemical treatment by a silane coupling agent, plasma
treatment, 1on plating, sputtering, a vapor reaction method
and vacuum deposition according to the purpose thereof. In
addition, a thin film transistor for driving may be selectively
mounted on the substrate, and a nitrated silicon film may be
sputtered.

In the method of manufacturing the photosensitive material
according to the exemplary embodiment of the present appli-
cation, referring to the more specific description of the expos-
ing and developing of the applied photosensitive resin com-
position, UV may be radiated on the prebaked coat film

AN
O N O
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through a predetermined pattern mask and an unnecessary
portion may be removed by developing using an alkali aque-
ous solution to form the pattern. In this case, a dipping
method, a shower method and the like may be used as the
developing method without a limitation. A developing time 1s
generally about 30 to 180 sec. Examples of the developing
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solution may include aqueous alkali solutions of inorganic
alkalis such as sodium hydroxide, potassium hydroxide,
sodium silicate, sodium methsilicate and ammoma; primary
amines such as ethylamine and N-propylamine; secondary
amines such as diethylamine and di-n-propylamine; tertiary
amines such as trimethylamine, methyldiethylamine and
dimethylethylamine; tertiary alcoholamines such as dimeth-
ylethanolamine, methyldiethanolamine and triethanolamine;
tertiary cycloamines such as pyrrole, piperidine, n-methylpi-
peridine, n-methylpyrrolidine, 1,8-diazabicyclo[5.4.0]-7-un-
decene, 1,5-diazabicyclo[4.3.0]-5-nonene; aromatic tertiary
amines such as pyridine, coridine, lutidine and quinoline; and
quaternary ammomum salts such as tetramethylammonium
hydroxide and tetracthylammonium hydroxide as an alkali
aqueous solution.

After the developing, water washing may be performed for
about 30 to 90 sec, and drying may be performed with air or
nitrogen to form the pattern. This pattern may be post-baked
by using a heating device such as a hot plate and an oven to
obtain a final photosensitive material pattern. In this case, 1t 1s
preferable that heating be performed at 150 to 250° C. for 10
to 90 min for the post-baking condition.

The exemplary embodiment of the present application pro-

vides an electronic device manufactured by using the photo-
sensitive resin composition.

Hereinaftter, preferable Synthetic Examples, Examples and
Comparative Examples will be described 1in order to help
understand the present application. However, the following
Synthetic Examples and Examples are set forth to 1llustrate
the present application, but the scope of the present applica-
tion 1s not limited thereto.

SYNTHETIC EXAMPLE 1

Manufacturing of the Compound Including the
Repeating Unit of Formula 14

|[Formula 14]

13.43 ¢ of methacrylic acid, 50.49 g of benzyl methacry-
late, 5.97 g of styrene, 8.27 g of N-phenylmaleimide, 24.30 g

of lauryl methacrylate, 22.55 g of hexatluoroisopropyl meth-
acrylate, and 375 g of the propyleneglycol monomethylether
acetate solvent were added, 0.63 g of 3-mercapto propionate
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that was the chain transfer agent was added thereto while
agitating was performed under a reflux 1n a nitrogen atmo-
sphere, and AIBN as the reaction initiator was added thereto
to 1itiate the reaction. The reaction was performed at 70° C.
tor 9 hours to manufacture the alkali-soluble resin. The poly-

styrene-reduced weight average molecular weight of the

alkali-soluble resin measured by the GPC was 17,600 g/mol,
the acid value was 75 mg KOH/g, and the molecular weight

distribution (Mw/Mn) was 2.3.

COMPARAIIVE SYNTHETIC EXAMPLE 1

13.43 g of methacrylic acid, 63.28 g of benzyl methacry-
late, 7.48 g of styrene, 10.36 g of N-phenylmaleimide, 30.45
g ol lauryl methacrylate, and 375 g of the propyleneglycol
monomethylether acetate solvent were added, 0.63 g of
3-mercapto propionate that was the chain transfer agent was
added thereto while agitating was performed under a reflux 1n
a nitrogen atmosphere, and AIBN as the reaction initiator was
added thereto to 1mitiate the reaction. The reaction was per-
tormed at 70° C. for 9 hours to manufacture the alkali-soluble
resin. The polystyrene-reduced weight average molecular
weight of the alkali-soluble resin measured by the GPC was
17,000 g/mol, the acid value was 72 mg KOH/g, and the
molecular weight distribution (Mw/Mn) was 2.2.

EXAMPLE 1

10 g of the fluorine-based binder resin manufactured in
Synthetic Example 1, 17 g of dipentaerythritol hexaacrylate

that was the polymerizable compound including the ethyleni-
cally unsaturated bond, 0.3 g of KBM-303 that was the adhe-

sion aid, 0.6 g of Irgacure OXE-02 (BASF, Co., Ltd.) as the
photoactive compound, 0.06 g of ROSMH that was the sur-
factant, and 72.04 g of PGMEA that was the organic solvent
were mixed for 3 hours by using the shaker to obtain the

photosensitive resin composition solution.

COMPARAIIVE EXAMPLE 1

10 g of the binder resin manufactured in Comparative
Synthetic Example 1, 17 g of dipentaerythritol hexaacrylate
that was the polymerizable compound including the ethyleni-
cally unsaturated bond, 0.3 g of KBM-303 that was the adhe-
sion aid, 0.6 g of Irgacure OXE-02 (BASF, Co., Ltd.) as the
photoactive compound, 0.06 g of ROSMH that was the sur-
factant, and 72.04 g of PGMEA that was the organic solvent
were mixed for 3 hours by using the shaker to obtain the
photosensitive resin composition solution.

COMPARAIIVE EXAMPLE 2

10 g of the binder resin manufactured i Comparative
Synthetic Example 1, 17 g of dipentaerythritol hexaacrylate
that was the polymerizable compound including the ethyleni-
cally unsaturated bond, 0.3 g of KBM-303 that was the adhe-
sion aid, 0.6 g of Irgacure OXE-02 (BASF, Co., Ltd.) as the
photoactive compound, 5 g of ROSMH that was the surfac-
tant, and 76.98 g of PGMEA that was the organic solvent were
mixed for 3 hours by using the shaker to obtain the photosen-
sitive resin composition solution.

COMPARAIIVE EXAMPLE 3

10 g of the binder resin manufactured in Comparative
Synthetic Example 1, 17 g of dipentaerythritol hexaacrylate
that was the polymerizable compound including the ethyleni-
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cally unsaturated bond, 0.3 g of KBM-503 that was the adhe-
s1on aid, 0.6 g of Irgacure OXE-02 (BASFE, Co., Ltd.) as the
photoactive compound, 0.06 g of F-475 that was the surfac-
tant, and 72.04 g of PGMEA that was the organic solvent were
mixed for 3 hours by using the shaker to obtain the photosen-
sitive resin composition solution.

EXPERIMENTAL EXAMPLE 1

Measurement of the Contact Angle of Water

The color filter films were manufactured by the photosen-
sitive resin compositions manufactured in Example 1 and
Comparative Examples 1 to 3. The contact angle of water 1n
the manufactured color filter film was measured by using
DSA 100 equipment. The measurement results are described
in the following Table 1.

TABL.

L1l

1

Contact angle of water (°)

Comparative Example 1 39
Comparative Example 2 42
Comparative Example 3 40
Example 1 57

It could be confirmed that the photosensitive resin compo-
sition of Example 1 had the improved contact angle as com-
pared to the known photosensitive resin composition of Com-
parative Example 1. Therefore, 1n the case of Example 1, 1t
could be confirmed that the fluorine-based binder resin was
not removed during the manufacturing process of the color
filter, increased the contact angle of the surface of the color
filter film, and hydrophobilized the surface.

Meanwhile, 1n the case of Comparative Example 1, a water
stain may occur according to a state of the surface. Further,
the stain due to developing may occur according to the degree
of hydrophilicity or hydrophobicity of the surface. Therefore,
it could be confirmed that the contact angle of water was low
as compared to Example 1.

Further, 1n the case where the amount of the surfactant was
increased like Comparative Example 2 or in the case where
the kind of surfactant was changed like Comparative
Example 3, 1t could be confirmed that the contact angle of the
surface was slightly improved as compared to Comparative
Example 1. However, from the fact that the contact angle of
water 1s significantly low as compared to Example 1, 1t can be
confirmed that since the surfactant is present 1n a low content
in the photosensitive resin composition and can be removed
during the manufacturing process of the color filter, in par-
ticular, the developing process, there 1s a limitation in
improvement.

Accordingly, in the case of the photosensitive resin com-
position of Example 1, it can be confirmed that there 1s an
elfect of preventing occurrence of a water stain because the
contact angle of the coating film can be increased.

It will be apparent to those skilled 1n the art that various
modifications and changes may be made without departing
from the scope and spirit of the application.

Therefore, 1t should be understood that the above embodi-
ment 1s not limitative, but 1llustrative 1n all aspects. The scope
of the application 1s defined by the appended claims rather
than by the description preceding them, and therefore all
changes and modifications that fall within metes and bounds
of the claims, or equivalents of such metes and bounds are
therefore intended to be embraced by the claims.
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The invention claimed 1s:

1. A fluorine-based resin represented by the following For-
mula 14:

|Formula 14]

L -f - I J

O N O

O O

(
-

wherein
a, b, c,d, e and f are a mole mixing ratio,a1s 5to 30, b 1s 5
to 30, ¢ 1s 10 to 60, 0<d=20, 0<e=<20, and 0<1<70.
2. The fluorine-based resin of claim 1, wherein an acid
value of the fluorine-based resin 1s 30 to 300 KOH mg/g.

3. The fluorine-based resin of claim 1, wherein a weight
average molecular weight of the fluorine-based resin 1s 5,000

to 30,000.
4. A photosensitive resin composition comprising:
a binder resin including the fluorine-based resin of claim 1,

a polymerizable compound including an ethylenically
unsaturated bond,

a photoactive compound, and
a solvent.

10

20

25

30

35

40

45

50

18

5. The photosensitive resin composition of claim 4,
wherein a content of the fluorine-based resin 1s 1 to 20 wt %
based on a total weight of the photosensitive resin composi-
tion.

6. The photosensitive resin composition of claim 4,
wherein a content of the polymerizable compound including
the ethylenically unsaturated bond 1s 1 to 30 wt % based on a
total weight of the photosensitive resin composition.

7. The photosensitive resin composition ol claim 4,
wherein a content of the photoactive compound 1s 0.1 to 5 wt
% based on a total weight of the photosensitive resin compo-
sition.

8. The photosensitive resin composition of claim 4,
wherein a content of the solvent 1s 40 to 95 wt % based on a
total weight of the photosensitive resin composition.

9. The photosensitive resin composition of claim 4, further
comprising;

a surtactant.

10. The photosensitive resin composition of claim 9,
wherein the surfactant 1s included in a content of 0.01 to 5 wt
% based on a total weight of the photosensitive resin compo-
s1tion.

11. The photosensitive resin composition of claim 4, fur-
ther comprising:

one or two or more additives selected from the group con-

sisting of a colorant, a curing accelerator, a thermal
polymerization inhibitor, a dispersing agent, an antioxi-
dant, a UV absorbent, a leveling agent, a photosensitizer,
a plasticizer, an adhesion promoter, a filler and a surfac-
tant.

12. The photosensitive resin composition of claam 11,
wherein the colorant 1s included 1n a content of 1 to 20 wt %
based on a total weight of the photosensitive resin composi-
tion, and the additives other than the colorant are each
included in a content of 0.01 to 5 wt % based on the total

weight of the photosensitive resin composition.

13. A photosensitive material manufactured by using the
photosensitive resin composition of claim 4.

14. The photosensitive material of claim 13, wherein the
photosensitive material 1s selected from the group consisting,
of a pigment dispersion type photosensitive material for
manufacturing a color filter, a photosensitive material for
forming a black matrix, a photosensitive material for forming
an overcoat layer, a photosensitive matenial for a column
spacer and a photosensitive material for a printed circuit
board.

15. A method of manufacturing a photosensitive material,
comprising;

applying the photosensitive resin composition of claim 4

on a substrate; and

exposing and developing the applied photosensitive resin

composition.

16. An electronic device manufactured by using the pho-
tosensitive resin composition of claim 4.
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